economic activity, and incorporate sustainability components to account for resource depletion and pollution costs.
Despite the existence of these alternatives, GDP per capita remains the dominant measure of living standards. For example, the Commission on Growth and Development stressed the importance of economic growth as a means to achieve poverty reduction (World Bank, 2008) .
Further, the Seoul Development Consensus emanating from the 2010 G20-Seoul Summit argues for countries to be economic growth-oriented to assist with progress towards the United Nations Millennium Development Goals (MDGs), although growth should be strong, sustainable and balanced (G20, 2010).
Debates over the most appropriate measures of progress continue. What is important in this debate is whether the determinants (and, therefore, government policies and reforms) differ across progress measures. For example, are the policies that spur economic growth also effective at spurring genuine progress? Genuine progress can be considered 'good change' (Kingsbury et al. 2010) . Such good change brings about positive improvements in all spheres of people's livs and is not simply limited to increased income. The intrinsic goal of genuine progress is to advance human dignity, freedom, social equity and self-determination. A lack of genuine progress is characterized by social exclusion, poverty, ill-health, powerlessness, and shortened life expectancy. Genuine progress outcomes are best achieved when communities have ownership of the goals and processes of development and where there are participatory representation, transparency and accountability mechanisms. Genuine progress outcomes must also explicitly consider the importance of gender and diversity. This requires processes that appreciate existing endogenous strengths and (often) exogenous interventions and finally it requires critical analysis, mutual learning, and acceptance of its paradoxes and dilemmas.
If economic growth and genuine progress have similar impacts, then debates over the most appropriate measure of progress are nullified. Yet the determinants of these alternative measures of progress have not been examined previously and this is the main objective of this paper. It starts by calculating a Genuine Progress Indicator (GPI) for South Korea and proceeds by estimating empirical models to examine whether the determinants of changes in GDP per capita are the same as those for changes in genuine progress (per capita). According to Lawn and Clarke (2006, pp.17) , the GPI is:
'a recently established indicator specifically designed to ascertain the impact of a growing economy on sustainable well-being. Usually comprised of around twenty individual benefit and cost items, the GPI integrates the wide-ranging impacts of economic growth into a single monetary-based index. As such, the GPI includes benefits and costs of the social and environmental kind as well as those of the standard economic variety. Whilst the GPI embraces some of the national accounting values used in the computation of GDP, its calculation accounts for a number of benefits and costs that normally escape market valuation'.
South Korea is a nation that has experienced extraordinary economic growth during the last few decades. Labelled as one of the 'Asian Tigers', South Korea experienced consistently high economic growth that averaged 8.7 per cent per year from 1963 to 1996 (Kwon, 2005) . During this time, social indicators also improved markedly. Since 1960, South Korea -along with other top-performing countries such as Japan, Hong Kong, Singapore, Taiwan, Indonesia, Malaysia and Thailand, recorded economic growth more than twice as high as the rest of East Asia, triple the growth in Latin America and South Asia, and five times as much as sub-Saharan Africa.
Despite growth falling sharply following the 1997 Asian economic crisis, it quickly recovered to average around 5 per cent for the first half of the 2000s.
The academic literature concerning South Korea, however, demonstrates a noted lack of engagement with the social and environmental aspects of the nation's growth. Davis and Gonzalez (2003) show that between 1986 and 2001, of the 1,171 Journal of Economic Literature articles based on South Korea, 30.6 per cent were papers on economic growth, compared to just 0.8 per cent of studies examining issues of health, education and welfare. This provides further motivation for the current study.
The remainder of the paper is structured as follows: Section 2 provides a review of the relevant literature about economic growth in South Korea. The strengths and weaknesses of the GPI as a measure of progress are examined in Section 3 and the calculation of the GPI for South Korea is provided in Section 4. The data and empirical approach to examining the determinants of GDP and GPI per capita are provided in Section 5. Section 6 presents and discusses the results and Section 7 concludes.
Economic Growth in South Korea: A Critical Review of the Literature
An extensive literature has empirically examined the determinants of South Korea's impressive economic growth record. Studies have typically used the econometric analysis of historical timesseries data, cointegration techniques and error correction models.
There are a number of consistent findings within this literature. Most studies from the mid-1990s conclude that human capital plays a central role in achieving economic growth in South Korea (Sengupta and Espana, 1994; Piazolo, 1995; Kang, 2006; Harvie and Pahlvani, 2007) . Methods of measuring human capital vary between studies, with one way being levels of educational attainment, represented by the number of South Koreans who have completed secondary school education (Lee et al., 1994) . Other studies use the number of secondary school and university students as a percentage of the total population (Piazolo, 1995) , or calculating the average years of schooling of South Korea's labour force (Kwack and Lee, 2006) . Regardless of how it is measured, though, human capital is usually found to be an important determinant of growth.
While Lee et al. (1994) find evidence to support human capital as a determinant of economic growth, they also argue that physical capital accumulation and export expansion are more important. Yuhn and Kwon (2000) confirm the importance of investment and capital accumulation for South Korea's economic growth. Other prominent drivers of South Korea's economic growth are financial liberalisation and export expansion. Kwack and Lee (2006) used a financial liberalisation index (as constructed by Chun, 2003) while Piazolo (1995) employed dummy variables to capture the various trade policies adopted by South Korea during relevant time periods. The importance of exports for growth is confirmed by Lee et al. (1994), Sengupta and Espana (1994) , Piazolo (1995) and Harvie and Pahlvani (2007) . In addition to these positive drivers of growth, Piazolo (1995) finds that inflation and government consumption have negative impacts.
Other important factors in explaining South Korea's GDP per capita growth include the country's capacity to quickly adapt to rapidly evolving technology, as well its ability to explore new opportunities (Kwack and Lee, 2006) ; the capacity of entrepreneurs and policy makers to adjust rapidly and flexibly to external shocks; and the maintenance of relatively equitable income distribution (Harvie and Lee, 2003) .
Recent studies have emerged, however, that indicate South Korea's rapid growth has come at a cost, -in the form of reduced welfare and environmental degradation. Park and Shin (2005) find that a large number of South Koreans experienced a decline in their living conditions in recent years. Further, while Yang (2003) finds evidence of greater quality in family life, Kwon (2005) documents South Korea's divorce rate, indicating that it increased from 1.1 divorces for every 1,000 people in 1990 to 3.5 divorces for every 1,000 people in 2003. This represents one of the highest rates in the world. Joo (2003) determines that the crime rate (defined as the total number of crimes that take place per 100,000 people) in South Korea increased 3.6 times from 1,035 in 1970 to 3,697 in 1999 , while Chul-Kyoo (2004 finds a steep decline in the country's environmental resources. Moreover, despite an overall increase in income in South Korea, there has been evidence of a rise in the inequality of income distribution, particularly after the 1997 financial crisis (Cheong, 2001) . These developments point to the pressing need to move beyond GDP to measure the country's progress.
The GPI: strengths and limitations
The intent of the GPI (and its antecedents: the MEW and ISEW) was to provide an alternative measure of human well-being to that of the GDP per capita (see Sametz, 1968; Nordhaus and Tobin, 1973; Daly and Cobb, 1990) . This alternative measure included the costs, as well as the benefits associated with economic expansion.
As with the GDP though, the GPI is not without its limitations. The GPI is a constructed number; that is, the GPI is calculated through a series of adjustments starting with personal consumption. These adjustments are based on value judgments, but while these value judgments are explicit (and more explicit than the value judgments that underpin standard national accounts, such as GDP), the final GPI estimate is dependent on a range of criteria: the analyst's arbitrary values, choices and preferences for the methodologies, as well as what costs and benefits are included or excluded from the GPI (Clarke and Islam, 2004) . While the list of adjustments are becoming increasingly common across GPI studies (starting with Nordhaus and Tobin, 1973; and Daly and Cobb, 1990) , most studies have slight variations (cf. Daly and Cobb, 1990; Diefenbacher, 1994; Hamilton, 1998; Jackson and Marks, 1994; Lawn and Sanders, 1999; Rosenberg and Oegema, 1995; Stockhammer et al., 1997) . Neumayer (1999) and Dietz and Neumayer (2006) argue that, without a standard set of adjustments and common methodology for the estimation of these adjustments, the construction of the GPI is subjective and lacks scientific rigour.
However, it is possible to identify a standard list of GPI indicators and consider the question of the 'ownership' of the costs and benefits associated with economic growth. Table 1 lists the most common adjustments made within a GPI.
Insert Table 1 4. Calculating a GPI for South Korea: data and methodology
The variables and methodology used in calculating a GPI for South Korea were largely based on that employed by Lawn and Clarke (2006) . Data are from a variety of sources including the World Bank, the International Monetary Fund (IMF), the Korean Statistical Information System (KOSIS), the Korean National Statistical Office, the OECD, the Bank of Korea, the Republic of Korea Ministry of Environment, the United Nations, the Australian Institute of Criminology, as well as work conducted by Tsuya et al. (2000) . Any gaps in the data were imputed using forecasting methods. As is common within GPI studies (see Lawn and Clarke, 2008) , the final estimation of the GPI was partially a result of data availability.
The basis of the South Korean GPI is private consumption expenditure. This is reasonable as people's basic needs include food, water, shelter and clothing. However, not all personal consumption items are included in the GPI, as much consumption is wasteful, conspicuous or non-welfare-enhancing. Therefore, certain items of private consumption expenditure are excluded from the GPI calculations, this includes, spending on tobacco because of its health risks, but also spending on health and education (private and public), costs of vehicle accidents and insurance services (private consumption), defence, environmental protection, and public order and security (public consumption) as all this is rehabilitative or defensive expenditure.
Private consumption expenditure on durable items is also excluded. Within GDP, it is assumed that all the benefits of these purchases flow immediately and in total at the time of purchase.
However, it is more likely that the benefits (or services) of these consumer durables continue over a period of time (and well outside the time limits of a normal GDP reporting period of a single year).
To overcome this, expenditure on consumer durables is excluded from the GPI calculated but services from accrued consumer durables (normally accumulated expenditure on consumer durables for the last ten years) are added back in. An index assessing changes in income distribution is then applied to this adjusted personal consumption figure. The next two adjustments explicitly acknowledge that well-being can be enhanced beyond simple increases in personal consumption. Public infrastructure and non-paid household labour that enhance wellbeing are therefore added to the GPI. Unlike national accounts, explicit costs are associated with an expanding economy and subsequently subtracted from the GPI. Estimates of the costs of crime are made and removed as it is considered that an expanding economy can cause social pressures that exacerbate these social costs. It is assumed that less foreign debt enhances wellbeing, therefore changes in foreign debt are reflected as either additions or subtractions from the GPI. Environmental costs considered are limited to air pollution. The South Korean GPI is therefore a constructed index of these adjustments 3 .
3 Given the extensive coverage of methodologies of GPI adjustments that have appeared over a period of time within Ecological Economics, and with the focus of this paper being less on the GPI itself and more on the drivers of Adjustments and the methodology undertaken in the South Korea GPI are listed in Table 2 . The values of the GPI components are provided in Table A1 of the appendix.
Insert Table 2 5. Determinants of GDP and theGPI Per Capita: Data and Methodology
Data
After establishing the Korean GPI, the study now examines the determinants of GDP for South Korea then tests to see if the same variables which drive GDP also impact on the country's GPI.
Annual data for the period 1970 to 2005 are employed. As this provides a relatively small number of data points, only a small number of explanatory variables are considered. The variables are selected based on theory and those found to be important in the literature review provided in Section 2. The variables considered are:
• Physical capital expenditure per capita;
• Export expenditure per capita;
• Research and development expenditure per capita;
• Inflation (percentage change in the consumer price index); and
• Human capital (defined as the number of South Koreans aged 15 years and over who had completed post-secondary education as a proportion of the population aged 15 years and over).
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GPI and GDP within South Korea, a fuller description of the methodologies associated with these adjustments are omitted but available from the authors on request.
Per capita variables were used to adjust for the population increase of 25 per cent over the study period and all are measured in constant (2000) prices. Where the data were incomplete, values were imputed assuming a constant growth rate estimated from the data. Sources are given below in Table 3 .
Insert Table 3
Table 4 presents summary statistics for each of the variables used in the model. Over the 36-year study period, the median GDP per capita was 6.3 million won ($US5,544); however, by the end of the study period in 2005, it had reached a value of 14.9 million won ($US13,210). Over the same time period, the median GPI per capita exhibited a slightly lower result of 4.3 million won, but, like GDP per capita, reached its highest value at the end of the study period (10.7 million won), albeit approximately 4 million won lower than GDP per capita.
As with GDP per capita growth, exports per capita in South Korea have grown steadily over the study period, with a median value of 1.2 million won per year. Growth in research and development per capita has been relatively steady, with an annual median value of 100,000 won.
Although physical capital per capita was growing at a relatively strong pace for the first 25 years of the study period, it experienced a large drop around the time of the Asian financial crisis, declining by almost 25 per cent from 1997 to 1998. It continued to grow after the Asian financial crisis, but at a slower pace than before.
Inflation in South Korea has been fairly volatile over the study period, particularly in the first decade. In 1980, South Korea's annual inflation rate was a staggering 28.7 per cent, triple its mean inflation rate of 8.7 per cent, thus requiring the use of constant prices in the analysis.
The number of South Koreans who have completed tertiary education as a proportion of the population aged 15 years and over has been on a steady rise since the 1970s, apart from a dip at the end of the 1980s. As at 2005, 14 per cent of the South Korean labour force had completed tertiary education, compared with only 2.6 per cent of the labour force at the beginning of the study period in 1970.
Only inflation and exports are found to be non-normal. In both cases, this is caused by positive skewness resulting from a large positive outlier. Stationarity is tested for each of the variables, using the Augmented Dickey-Fuller test. Inflation was the only variable that was stationary. The human capital variable exhibited a distinct structural break resulting from a change in government policy, which caused tertiary education enrolments in South Korea to soar by 2.5 times between 1980 to 1990 (Kim, 2002) . To allow for this break, the Phillips-Perron test was applied, which found the series to be trend stationary. All remaining variables are integrated at order one.
Insert Table 4
Insert Figure 1 experienced by neighbouring Thailand -see Clarke and Islam, 2004) . This is a reflection of the trend of the weighted adjusted consumption expenditure, the decline of which can be attributed to a rise in the income distribution index during the same period. The increase in the distribution index is indicative of an expanding gap between the incomes of the wealthy and the poor, resulting in a dip in the GPI per capita.
In 1976, the GPI per capita increased until it reached a peak in 1979, and again in 1983.
The peak in 1979 is the closest it would come to the level of GDP per capita within the study period since 1974. Again, a clear driver of the growth of GPI per capita in 1979 was the distribution index, which was only 89.9 during that year (the lowest level recorded during the entire period of interest). During the first half of the 1980s, although growth was sluggish for both GDP per capita and GPI per capita, growth in GPI per capita was still lower. This was consistent with the distribution index, which began to increase during this period, indicating a rise in income inequality.
From the mid-1980s till the Asian financial crisis in 1997-1998, the graph clearly displays an acceleration in both GDP per capita and GPI per capita, with both lines virtually parallel and a gap of approximately 2 million won ($US2,000). This suggests that the drivers of GDP per capita during this period are also influencing the GPI per capita at the same rate. This is reflected in South Korea's GDP growth where, prior to 1998, the average rate was 7.8 per cent while the GPI growth rate was slightly lower at 7.5 per cent.
According to the OECD (2003), South Korea's increase in the ratio of persons of working age (15 to 64 years of age) to the total population in the 1990s was a key factor for the nation's rise in GDP per capita. During this time, most components of the GPI per capita also increased, namely weighted adjusted consumption expenditure, welfare capital and household labour. Combined with a decline in foreign debt, this led to rises in the GPI per capita.
In 1997, both measures contract as a result of the Asian financial crisis, then rise again, with the GPI at a slower rate than GDP. After the Asian financial crisis, GDP and GPI growth rates started to diverge significantly, with GDP growth averaging 5.8 per cent and GPI growth only averaging 3.3 per cent. This could be due to a number of factors: a steady increase in income inequality, stagnation in welfare capital, and the massive foreign debt incurred as a result of the IMF bailout in 1998. GPI per capita growth appears to taper off towards the end of the study period, while GDP per capita is observed to be growing at a solid rate. The increasing divergence between the two measures reveals that, despite GDP per capita indicating an ongoing expansion in economic activity, South Korea's citizens are not as well off as this might suggest if taking into consideration social and environmental factors. Therefore, GDP may well overstate the nation's true level of well-being.
Methodology
To investigate determinants of South Korea's growth and genuine progress, a model is estimated that incorporates all variables considered to be drivers of GDP per capita as discussed above. The variables have all been made stationary. Inflation needs no adjustment, but human capital is de-trended and all the remaining variables are differenced once. The model is specified as:
(1) Where: To check the model specification, a second model incorporates an inflation squared variable to test for a non-linear impact and as there was a noticeable drop in GDP in 1998 due to the Asian financial crisis, a dummy variable was included in a third model to account for this effect. These models omit the human capital variable as it was found to be insignificant.
Cointegration is tested for using the Johansen test, with both the Trace and Maximum Eigenvalue forms of the test considered. An error correction form of the final model is then estimated. In the first stage, the long-run or equilibrium equation is estimated using only the levels of the difference stationary variables as shown in equation (2).
The lagged residuals from this equation (ECV), which measure how far y t was from its long-run value in the previous period, are then used as an explanatory variable in an equation based on (1) to measure the return to equilibrium as shown in equation (3) below. 
Results and discussion

GDP per capita model
This section provides the results from the estimation of the empirical models. Table 5 presents results using GDP per capita as the dependent variable. The t-statistics are adjusted for heteroskedasticity and correlation using the Newey-West adjustment.
The coefficients in the base model all have the expected sign, but the coefficient on the human capital variable is not significant at conventional levels of significance, so is omitted from remaining models. Neither the inclusion of the non-linear inflation term or the 1998 dummy variable significantly improve the model. The final specification includes exports, R&D, physical capital and inflation (with inflation having the expected negative association with GDP per capita and all other variables a positive association).
The coefficient on exports is only significant at the 10 per cent level, but other coefficients are significant at the 5 per cent level.
Insert Table 5
The variables in the final model were then tested for cointegration using the Johansen test. The p-values of the two unrestricted cointegration rank tests were 0.0006 and 0.0031 for the Trace and Maximum Eigenvalue tests, respectively. Therefore, the null hypothesis of no cointegrating relationship was rejected against the alternative hypothesis of at least one cointegrating relationship using a level of significance equal to 5 per cent.
When the error correction model was fitted, the coefficient of the error correction term was estimated to be -0.0058, with a p-value of 0.9507. As this coefficient was insignificant and showed an excessively slow return to equilibrium (over 100 years), the model was not considered appropriate. Table 6 presents the results of the four GPI models using the same methodology as the GDP per capita models. Similar to the GDP per capita results, there is no significant impact from the 1998 dummy variable.
GPI per capita model
Although the model including the quadratic inflation terms appears to be superior based on the statistical measures, the response function is not reasonable. It shows GPI increasing with inflation, peaking at a level of 13.7 per cent; inflation does not have a negative impact until it exceeds 27.5 per cent. Therefore, this model was rejected.
For comparison, the same final model was fitted as for GDP per capita. This proved to have superior performance to all but the rejected quadratic inflation model based on the consistent model selection criteria of Schwartz and Hannan-Quinn. This model shows that only physical capital has a statistically significant impact on GPI. The coefficients on the inflation and R&D variables have the expected signs but are not significant.
Insert Table 6
The variables from this final model were tested for cointegration, again using the Johansen test. Similarly to the GDP per capita case, the null hypothesis of no cointegrating relationship was rejected but not the null hypothesis of at most one cointegrating relationship using a level of significance of 5 per cent. Table 7 presents the results of the GPI error correction model. Consistent with the GDP per capita long-run error correction model, physical capital per capita is again found to be statistically significant at the 1 per cent level, indicating a strong long term relationship with GPI per capita growth. Although exports and research per capita exhibit positive coefficients, they are not statistically significant.
Insert Table 7
When the short-run equation of the error correction model is estimated, the coefficient of the error correction variable had the correct coefficient sign, and was found to be statistically significant at the 5 per cent level, showing a rapid return to the long-run relationship. Despite positive coefficients for the exports and R&D variables, these were not found to be statistically significant, unlike physical capital. The error correction model indicates that there is a stable long-run relationship between physical capital and the GPI per capita, but none of the other variables commonly found to impact GDP per capita affect the GPI per capita.
These results indicate that while physical capital, research and development, exports, and inflation are all important in determining South Korea's GDP per capita, only physical capital is found to have a significant positive effect on genuine progress once social and environmental aspects of economic growth are considered. The drivers of GDP per capita clearly differ vis-à-vis the GPI per capita.
Conclusion
The 2008 GDP may therefore overstate a nation's true progress.
To explore the difference between GDP and GPI per capita further, several empirical models developed by the study were estimated. The results of the study find that the variables that drive growth in GDP per capita in South Korea are different to those that drive growth in GPI per capita. While physical capital, research and development, exports, and inflation are all important in determining South Korea's GDP per capita, once social and environmental aspects of economic growth are taken into account, only physical capital is found to have a significant positive effect on genuine progress. Public policy that preferences physical capital over other drivers will therefore have greater impact on enhancing genuine progress.
The difference in the drivers of GDP per capita and GPI per capita suggests that policy makers should not rely solely on GDP per capita as an indication of the well-being of a nation. Before making decisions, policy makers should seek additional social and environmental data that will provide a more comprehensive perspective of a nation's status. There is value, therefore, in considering the drivers of genuine progress in other countries (including developed countries) to determine if these elements are largely standard across economies or differ on a country-to-country basis. Over time, as this practice becomes more common and measures such as the GPI are utilised, the use of genuine progress indicators will become more mainstream and be adopted more willingly. To facilitate this it would be valuable to greater consistency of datasets for the construction of GPIs between countries. This consistency would also allow provide greater opportunities to consider policy implications across countries and regions. 
